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[Claims] 

[Claim 1] A human -presence detection system that has a plurality 
of human-body detection sensors for detecting a person' s entering a 
room through an entrance and for detecting the presence or absence of 
the person in the room thereafter, 

said system being equipped with a first infrared sensor for 
detecting a person's action of entering a room through an entrance, a 
second infrared sensor for detecting human presence in the room, and a 
first and second condenser lenses that are respectively placed in 
front of the first infrared sensor and the second infrared sensor, 

the first infrared sensor being set so as to monitor the entrance 
side, while the second infrared sensor being set so as to monitor the 
inside of the room, thereby setting the detection ranges of the 
infrared sensors so as not to overlap, 

[Claim 2] The human-presence detection system stated in Claim 1, 
wherein a dome-shaped cover is provided for covering the first and 
second infrared sensors, 
[Detailed Description of the Invention] 
[0001] [Industrial Field of Application] 

The present invention pertains to a human-presence detection 
system for detecting the presence of a person in a room using a 
plurality of infrared sensors. 
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[0002] [Prior Art] 

There are room-monitoring systems that detect the presence or 
absence of a person in a room of a residence and utilize the detection 
result for crime prevention, disaster prevention, information 
communications in emergency situations, etc., and health-related 
mishap detection systems that detect health- related mishaps in 
retirement homes built in response to the aging society and that issue 
emergency- notification. 

[0003] These types of systems detect only the movement of a 
person using a passive sensor that utilizes one infrared sensor as the 
human-body detection sensor for detecting the presence or absence of a 
resident in a room. 

[0004] As the infrared sensors, pyroelectric elements that 
utilize the pyroelectric effect are used. The pyroelectric effect is a 
phenomenon in which the surface charge of a crystal changes when its 
temperature is changed by incident infrared rays. A pyroelectric 
element is a differential detection element and does not respond to 
stable incident infrared rays but responds to varying inputs; 
therefore, it is suitable for the detection of human motions and sold 
as a ^human" sensor on the market. 

[0005] [Problems that the Invention Intends to Solve] 

With respect to health-related mishap detection systems, because 
there are many cases of elderly people's collapsing in bathrooms, 
there is a demand for a system that correctly detects human presence 
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or absence in bathrooms. Furthermore, not limited to bathrooms, if a 
system can judge human presence or absence correctly, it can be 
utilized widely, including in emergency notification systems, etc. 

[0006] The aforesaid conventional human-body detection systems, 
which use one infrared sensor (pyroelectric element) , however, detect 
human motions only and cannot detect human presence if a person stays 
still; as a result, it determines there is a person present if the 
person is moving whereas it determines there is no person present if 
the- person stays still, thus presenting the problem of not being able 
to correctly detect the presence or absence of a person after the 
person enters a room. 

[0007] Accordingly, the present invention intends to provide a 
human-presence detection system that can solve the aforesaid problem. 
[0008] [Means of Solving the Problems] 

In order to attain the aforesaid objective, the first invention 
is a human-presence detection system that has a plurality of human- 
body detection sensors for detecting a person' s entering a room 
through an entrance and for detecting the presence or absence of the 
person in the room thereafter, said system being equipped with a first 
infrared sensor for detecting a person's action of entering a room 
through an entrance, a second infrared sensor for detecting human 
presence in the room, and a first and second condenser lenses that are 
respectively placed in front of the first infrared sensor and the 
second infrared sensor, the first infrared sensor being set so as to 
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monitor the entrance side, while the second infrared sensor being set 
so as to monitor the inside of the room, thereby setting the detection 
ranges of the infrared sensors so as not to overlap. 

[0009] According to the second invention, a dome-shaped cover is 
provided for covering the first and second infrared sensors. 
[0010] [Operation] 

The first infrared sensor detects human motions on the entrance 
side by means of interaction with the first condenser lens, and the 
second infrared sensor detects human motions in a room by means of 
interaction with the second condenser lens. 

[0011] Based on the time series processes of the detection 
signals of both sensors, the presence or absence of a person in a room 
can be determined. According to the second invention, because the 
dome- shaped cover conceals both infrared sensors, the resident does 
not see the sensors directly and becomes less concerned about their 
presence . 

[0012] [Embodiments] 

Figures 1 (a) and (b) and Figure 2 illustrate a first embodiment 
of the present invention, in which 1 and 2 are the first and second 
infrared sensors and comprised of the aforesaid pyroelectric elements. 
Owing to their sensitive wavelength range, they are not affected by 
fluorescent light and are not much affected by sunlight, thus 
effectively detecting the infrared rays from the human body, and they 
detect human motions. 
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[0013] These infrared sensors (1, 2) are attached to the ceiling 
(4) of a room (3) , and each infrared sensor (1, 2) has a condenser 
lens (5, 6) provided in front of it. Both condenser lenses (5, 6) are 
comprised of Fresnel lenses, and these Fresnel lenses are provided so 
as to set the necessary field of view (detection range) and 
longitudinal coverage, thus ensuring the proper operation of the 
pyroelectric elements as the infrared sensors. Components other than 
condenser lenses (5 [sic] ) may be used here as long as they function 
like a condenser lens . 

[0014] Reference symbol A indicates the detection range of the 
first infrared sensor (1) , and the sensor is directed obliquely 
downward so as to cover the entrance side of the room (3) . Reference 
numeral 7 indicates a door at the entrance. Reference symbol B 
indicates the detection range of the second infrared sensor (2) , and 
the sensor is directed downward so as to cover most of the interior of 
the room (3) . 

[0015] Detection ranges A and B are set so as not to overlap each 
other. Reference numerals 8 and 9 are conversion circuits that convert 
the signals from the first and second infrared sensors into digital 
signals after carrying out such processes as amplification, etc. When 
the (f xr s t~i n frgx e d^s Ten sto r (1) cdetiectsnai:humanzmot:ion , the output (R) 
of the first conversion circuit (8) is £1:?, and, when the first 
infrared sensor (1) .does^noit detect a human motion, the output (R) of 
the first conversion circuit (8) is r^lTw" 
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[0016] When the second infrared sensor (2) rdetects^a human motion, 
the output (S) of the second conversion circuit (9) is CC, and, when 
the second infrared sensor (2) c ^doesrrfot detect a human motion, the 
output (S) of the second conversion circuit (9) is '\0 7 . " 

[0017] Reference numeral 10 is a logic circuit and determines 
human presence or absence based on the outputs (R and S) of the first 
and second conversion circuits. The statuses of outputs R and S from 
the point at which a person (resident) opens the door and enters the 
room until the person leaves the room change as shown in Table 1, and 
the logic circuit (10) determines human presence or absence as shown 
in Table 1 based on the statuses of outputs R and S. 



[0018] [Table 1] 



Action 


(1) Pass 


(2) 


( 3 ) Move 


(4) 


(5) 


(5 [sic] ) 




through 


Enter 


inside 


Stays 


Start 


Pass 




the 


the room 


the room 


still in 


leaving 


through 




entrance 






the room 


the room 


the 














entrance 


R 
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0 


1 


1 


S 


0 


1 


1 


0 


1 


0 


Decision 


absent 


present 


present 


present 


present 


absent 



In this manner, once a person enters the room, the system determines 
that the person is present unless the person passes through the door 
at the entrance so as to go out. Thus, the system can determine human 
presence not only when a person is moving inside the room but also 
when a person has collapsed and is not moving. 



[0019] tWhen:is:eve:rafc the system can giudge 

that fa^p erson —rs—p resent if the last person staying in the room moves, 
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and, even if this remaining person stays still afterward, the system 
still determines that the person is present. Incidentally, in this 
case, the change in the output signals is different from the one shown 
in Table 1, and ai^Log^^ program* 
^arxerspoHS^ provided . 

[0020] In Fig. 2, reference numeral 11 is an attachment base on 
which the infrared sensors (1, 2), Fresnel lenses (5, 6), conversion 
circuits (8, 9), and logic circuit (10) are mounted, and this 
attachment base is mounted on the bottom surface of the ceiling (4) . 

[0021] Reference numeral 12 is a dome-shaped cover that transmits 
infrared rays and is attached to the attachment base in such a manner 
as to cover the infrared sensors (1, 2), Fresnel lenses (5, 6), 
conversion circuits (8, 9), and l^giTZ^i^ruirtc^lO) , thus concealing 
the presence of the infrared sensors from the resident's view. This 
makes the presence of the infrared sensor less obtrusive to the 
resident and alleviates the oppressive -feeling of being watched 
constantly. 

[0 022] The infrared sensors (1, 2) are so configured that the 
direction of each sensor can be adjusted according to the site at 

which they are used, and 0 X and 9 2 in Fig. 2 indicate the variable 
range of the detection direction. When attaching each infrared sensor 
to the ceiling of a room, the direction of each infrared sensor is 
fine-tuned according to the condition of the room. 



8 



[0023] The output (electrical signal) of the logic circuit can be 
transmitted to a remote site, such as a caretaker's room, etc. With a 
health-related mishap detection system, it is recommended to detect 
human presence in bathrooms, where elderly people often collapse. 
Figure 3 is an embodiment for this type of case, and the first and 
second infrared sensors are attached to the ceiling (4) of a bathroom, 
the detection range (A) of the first infrared sensor being directed to 
the door at the entrance of the bathroom and the detection range (B) 
of the second infrared sensor being directed to the lavatory bowl of 
the bathroom. 

[0024] In this second embodiment, in addition to determining the 
presence or absence of a person in a bathroom, the system can also be 
configured in such a way that, if a person stays in a bathroom 
continuously oyerzazrgiverr period ^:^time-;( for example, 30 minutes or 
longer-) , the system determines that some kind of problem— for example, 
the person has collapsed and is incapable of moving, has occurred and 
sends an alarm. 

[0025] In the second embodiment shown in Figure 3, reference 
numeral 14 is a power source, and 15 is an output circuit for 
outputting alarm signals, etc., according to the determination made by 
the logic circuit (10) . 
[0026] [Effects of the Invention] 

Because the human-presence detection system of the present 
invention has ac_piwaiity r of „human-body: c^etectio and is 
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configured as described in the foregoing, it can reliably detect 
whether a person is present or not in a certain room. In addition, it 
can detect human presence even if there is no human motion. 
[Brief Explanation of the Drawings] 

[Fig. 1] The first embodiment of the present invention, (a) is a 
schematic plan view, and (b) is a schematic front view. 

[Fig. 2] An enlarged sectional view of the essential parts of the 
first embodiment shown in Fig. 1. 

[Fig. 3] A front view of the second embodiment of the present 
invention. 

[Explanation of the Reference Symbols] 



1, 2 infrared sensor 

3 room 

5, 6 condenser lens 

A, B detection range 

7 door 

8, 9 conversion circuit 

10 logic circuit 

• 14 power source 

15 output circuit 
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[FIG. 1] 
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